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Many discussions on the existence and nature of the fourth 
dimension have been published, but the priority of connecting 
time to space as a fourth dimension seems to belong to d'Alembert 
[l] in one of the articles he wrote for the Encyclogdie in 1754. 
In the last few decades of the 19th century and the first decade 
of the 20th century many digressions on the "existence" as well 
as the nature of the fourth dimension appeared [Abbott 1884; 
Manning 1910, 19141. It is well known that Einstein with Min- 
kowsky introduced time multiplied by a as a dimension in the 
four-dimensional continuum [Lorentz et al. 19561. 
There is a general impression based on the widely read book 
of E. T. Bell that Lagrange, in his Mhanique Analytique, was 
the first to have connected time to space as a fourth coordinate. 
According to Bell, Lagrange said: "the science of mechanics may 
be considered as the geometry of a space of four dimensions; 
three Cartesian coordinates with one time-coordinate sufficing 
to locate a moving particle in both space and time" [Bell 1953, 
1681. However, Lagrange did not express these thoughts quite as 
precisely as Bell seems to imply. Actually, he only said: "Alors 
il faudra pendre pour l'unitg des espaces le double de l'espace que 
la m$me force continuge Qgalement ferait parcourir dans le temps 
qu'on veut prendre pour l'unitg des temps, et la vitesse acquise 
dans ce temps par l'action continue de la m&me force sera l'unitg 
des vitesses. De cette manisre, les forces, les espaces, les 
temps et les vitesses ne seront que de simples rapports, des 
quantit& mathgmatiques ordinaires." And at the bottom of the 
same page: "Soit m la masse de l'un quelconque de ces corps, 
regard& comme un point; rapportons, pour la plus grande simplicite', 
h trois coordonne'es rectangles x, y, z, la position absolue du 
m&e corps au bout d'un temps quelconque t. Ces coordonne'es sont 
suppose'es toujours parallsles % trois axes fixes dans l'espace, 
et qui se coupent perpendiculairement dans un point non& 
1 'origine des coordonnges; elles expriment, par consequent, les 
distances rectilignes du corps a trois plans passant par les 
m$mes axes" [Lagrange 1888, Vol. IV, 2641. 
Thus, it is far from certain after consulting the original 
text whether or not Lagrange came close to formulating, even in 
his own mind, the concept credited to him by Bell. Bell adds 
that while Lagrange did not publish these remarks until 1788, 
he actually projected the entire work in 1755, as a boy of 
nineteen in Turin [Bell 1953, 1681. 
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Nevertheless, d'alembert had already concluded in 1754: "I 
said earlier that it is impossible to conceive of more than three 
dimensions (italics of d'Alembert). A clever acquaintance of 
mine [un homme d'esprit de ma connaissance] believes that one 
might nevertheless consider timespan as a fourth dimension, and 
that the product of time with volume would in a certain manner 
be a product of four dimensions; this idea may be contested, but 
it has, it would seem to me, some merit, if only because of its 
novelty" [D'Alembert 1751-, Vol. IV, lOlO]. 
There is little doubt that d'Alembert was himself "l'homme 
d'esprit de ma connaissance." Lagrange was too young in the 
early 1750s to have evolved these ideas to any degree of complete- 
ness, and was even less likely to have been able, as a young man 
of nineteen in Turin, to attract the attention of d'Alembert in 
Paris. Moreover, Lagrange and d'Alembert do not seem to have 
come into contact with one another before 1759, when d'Alembert 
wrote what was obviously his first letter to Lagrange, on the 
27th of September [Lagrange 1882, Vol. 13, 3-41. D'Alembert 
rarely alluded to himself otherwise than anonymously and in an 
oblique manner; for instance, under Composition du Mouvement in 
the Encycfo&die, he wrote "The author of the Trait6 de Dynamique, 
printed in Paris in 1743, has also tried to demonstrate the prin- 
ciple of combination of movements with full rigor. The scientists 
must decide if he has succeeded." 
On the other hand, when d'Alernbert referred to ideas or works 
of others (which he did quite often), he habitually mentioned 
names as well as precise publications (e.g., his allusions to 
Daniel Bernoulli under Composition du Mouvement). Thus it is 
certainly reasonable to ask the following question: is not 
d'Alembert the first to have connected time with space as a 
fourth dimension? 
NOTE 
1. Jean le Rond d'alembert, 1717-1783, was a foundling, the 
illegitimate son of the Chevalier Destouches and Madame de 
Tencin. He was called Jean le Rond from the church near which 
he was found, and invariably signed his contributions to the 
Encyclogdie with the symbol (0) as an abbreviation of his name 
"le Rond" [the Circle]. 
.REFERENCES 
Abbott, E. A. 1884. Flatland. London: Little, Brown' New 
York: Dover, 1952. 
Alembert, J. L. R. d' 1751- Dimension, in Encyclogdie ou 
dictionnaire raisonng des skences, des arts et m&tiers. 
Paris: Briasson. 
Bell, E. T. 1953. Men of mathematics. London: Penguin. 
HM 10 Notes 457 
Lagrange, J. L. 1882. Oeuvres de Lagrange. Paris: Gauthier- 
Villars. 
- 1888. Mgcanique analytique. Paris: Gauthier-Villars. 
Lorentz, H. A., Einstein, A., Minkowsky, H., and Weyl, H. 1956. 
principles of relativity. New York: Dover. 
Manning, H. P. 1910. The fourth dimension simply explained. 
New York: Mum & Co. New York: Dbver, 1960. 
Manning, H. P. 1914. Geometry of four dimensions. New York: 
Macmillan. New York: Dover, 1958. 
